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METHOD AND DEVICE FOR
AUTOMATICALLY TRACKING URINE

CROSS-REFERENCE TO RELATED PATENT
APPLICATIONS

This application 1s a Continuation of U.S. patent appli-
cation Ser. No. 16/299,773, filed Mar. 12, 2019, which
claims priority to and the benefit of Chinese Patent Appli-
cation No. 201810205162.7, filed Mar. 13, 2018. The entire
disclosure of the foregoing application, including the speci-
fication, drawings, claims, and abstract, 1s incorporated
herein by reference in 1ts entirety.

BACKGROUND

The present application relates generally to the field of
urine detection, and more particularly, to a method and
device of automatically tracking urine.

With the improvement of people’s living standard, a smart
toilet has gradually stepped into people’s life. In addition to
satistying comiort requirements, the smart toilet 1s addition-
ally provided with a health monitoring function that pro-
vides health data analysis through collecting a urine sample.
However, using the urine collected from an inner surface of
the toilet bowl for detection may have cross-contamination
problems, which can affect the accuracy of the analysis of
the health data. In order to avoid the cross-contamination
problems affecting the accuracy of the health data analysis,
the applicant’s authorized patent 201610273913.9 discloses
an automatic urine positiomng method and device and a
healthy smart toilet containing the same, i which 1t 1s
pointed out that a non-contact temperature sensor driven by
a stepping motor arranged on the left or right side wall of the
toilet bowl can scan temperature in a mode of sector
scanning within a certain angle range, and then the value X
and/or Y 1n the coordinate (X, Y) of the position point of the
urine 1n the toilet bowl can be calculated according to an
angle and a tangent formula at the highest temperature.

According to the above said automatic urine positioning
method and device and the healthy smart toilet containing
the same, the cross contamination can be avoided through
receiving the urine in the air. However, it has been found that
there are still some shortcomings in the structure and the
method 1n actual use, and since an optimal use effect may be
dificult to achieve, the shortcomings can be summarized as
set forth below.

(1) The structure and the positioning movement mode are
complex, so that the stepping motor needs to drive the
non-contract temperature sensor to move 1n a sector
scanning mode.

(2) The coordinate of the position point of the urine needs
to be calculated firstly, and then the urine-collection
device will track and collect the urine, which has higher
requirement on the installation of the whole device and
the accuracy of the urine collecting and tracking mem-
bers.

(3) Solely i1dentitying the urine might be greatly influ-
enced by environment and other factors.

Thus, 1t can be seen that the existing automatic urine
positioning method and device and the healthy smart toilet
containing the same still have inconvenience and defects 1n
structure, method and use, and need to be further improved.
How to create a method and device of automatically tracking
urine with a simple structure and tracking movement mode,
a higher accuracy, and capacity of avoiding cross contami-
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2

nation have become a target urgently needing to be
improved in the current industry.

SUMMARY

The technical problem to be solved by the present mnven-
tion 1s to provide a method and device of automatically
tracking urine, which are simple in structure and tracking
movement mode, relative higher in accuracy, and capable of
avoilding cross contamination.

In order to solve the above technical problems, the present
invention adopts the following technical solutions.

According to one aspect, the present invention provides a
method of automatically tracking urine applicable to a toilet
provided with an 1image sensor and a urine-collection device
on an mner side wall, wherein a liquid-collection head of the
urine-collection device 1s a collecting and tracking member,
and 1s used for tracking and collecting the urine at the same
time.

According to one example, the method comprises:

Step 1 (“S17), which includes acquiring an 1mage of an
interior of a toilet bowl through an i1mage sensor,
wherein the image of the interior of the toilet bowl
comprises an 1image of urine or an image simultane-
ously showing the urine and the collecting and tracking
member;

Step 2 (“S2”), which includes identifying the urine or
simultaneously identifying the urine and the collecting and
tracking member through processing the image acquired in
S1; and

Step (“S3”), which includes implementing tracking move-
ment to the urine by the collecting and tracking member in
response to a result of the identification to the image
acquired 1n S2.

Optionally, in S2, each pixel point 1n an acquired image
can be compared with a threshold value set through an 1mage
characteristic of the urine to recognize the urine; or each
pixel point 1n the acquired image can be compared with
threshold values respectively set through image character-
istics of the urine and the collecting and tracking member to
recognize the urine and the collecting and tracking member.

Further, a background image can be firstly acquired
betore S1, where the background 1image 1s an 1mage acquired
when there 1s no urine nor the collecting and tracking
member 1n the 1nterior of the toilet bowl. Accordingly, in S2,
the 1image can be processed to generate a diflerence 1mage,
where the difference image 1s a diflerence between the
background image and the acquired image of the interior of
the toilet bowl after the background image 1s acquired (e.g.,
the 1mage captured 1n S1).

Further, 1n S2, binarization processing can be conducted
on the difference 1mage to generate a binary image; and a
Hough transform can be conducted on the binary image 1n
response to characteristic functions of the urine and the
collecting and tracking member. For example, a column
number of the urine and a column number of the collecting
and tracking member can be 1dentified according to a

maximum value obtained from a Hough transform of two
sets of characteristic functions.

Optionally, the method can further include Step 4 (7S47),
which includes repeating S1, S2, and S3 until the collecting
and tracking member coincides with the urine in the 1mage,
and the collecting and tracking member stops moving.

Further, the characteristic function of the urine describes
a vertical line, and the characteristic function of the collect-
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ing and tracking member describes a geometric curve related
to a position and a shape of the collecting and tracking
member.

According to another aspect, the present invention further
provides a device of automatically tracking urine, which 1s
a smart toilet, wherein an 1image sensor and a urine-collec-
tion device are installed on an 1nner side wall of the smart
toilet, and a liquid-collection head of the urine-collection
device 1s a collecting and tracking member, and 1s used for
tracking and collecting the urine at the same time.

According to one example, the device of automatically
tracking urine includes a memory, a processor, and a com-
puter program that 1s stored 1n the memory and 1s executable
on the processor, wherein the processor implements the
above steps when (e.g., 1n response to) executing the com-
puter program.

Optionally, the 1image sensor can be an infrared image
sensor, a visible-light image sensor, or other suitable sensor.

Optionally, the image sensor can be installed on a leit side
wall or a rnight side wall of the smart toilet, and the
urine-collection device 1s installed on the left side wall or the
right side wall of the smart toilet. For example, the image
sensor and the urine-collection device can be installed on
opposite side walls.

Optionally, the 1mage sensor can be installed on a front
side wall or a rear side wall of the smart toilet, and the
urine-collection device 1s stalled on the front side wall or
the rear side wall of the smart toilet. For example, one of the
image sensor and the urine-collection device can be installed
on the front side wall, and the other can be installed on the
rear side wall.

Optionally, the collecting and tracking member can be
provided with a color mark.

Optionally, the smart toilet can be replaced by a medical
urine detection device.

Through the above technical solutions, the present inven-
tion provides at least the following advantages.

(1) The present invention relates to a method of automati-
cally tracking urine based on 1image recognmition, which
uses the phenomenon that the urine, the urine-collec-
tion device, and the toilet have different 1image char-
acteristics. The method employs the 1mage sensor to
collect the 1mage of the interior of the toilet bowl, and
recognizes the urine and the collecting and tracking
member in the 1mage to generate the motion function of
the urine-collection device. The urine-collection device
can automatically track the urine through the method
above, so that the urine can be automatically tracked
and collected by the urine-collection device when
entering but not contacting the toilet, and thereby cross
contamination of a urine sample 1s prevented and the
accuracy of health data analysis 1s improved.

(2) When the collecting and tracking member of the
urine-collection device coincides with the urine 1n the
image, the urine-collection device stops moving.
Through this method, a feedback control algorithm that
simultaneously recognizes the urine and the collecting
and tracking member 1s used, without calculating the
specific position of the urine, thus the urine tracking
accuracy by the collecting and tracking member 1s

greatly improved, and the influence of the accuracy of
the collecting and tracking member on urine tracking in
the algorithm of solely identifying urine 1s removed.
This method has higher accuracy and response speed.
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4

(3) The difference 1image 1s used as an 1nput of the control
algorithm to eliminate the influences of the background
difference and the sensor difference in the toilet on
control.

(4) The device of tracking urine of the present invention
uses the 1mage sensor to acquire the position of the
urine or the position mformation of the urine and the
collecting and tracking member. Compared with a urine
tracking device that moves 1n a sector scanning mode
with the non-contact temperature sensor driven by the
stepping motor, the device of tracking urine of the
present invention has a simple structure and a simple
tracking movement mode, a higher accuracy, and a
faster response speed.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a structure diagram of a device of automatically
tracking urine (toilet);

FIG. 2 1s a flow chart of a method according to Embodi-
ment 1;

FIG. 3 1s a tlow chart of a method according to Embodi-
ment 2;

FIG. 4 1s a flow chart of a method according to Embodi-
ment 6;

FIG. 5 15 a principle diagram of a Hough transform; and

FIG. 6 1s a principle diagram of a Hough transform of a
urine-collection device.

DETAILED DESCRIPTION

The present application relates to an automatic urine
tracking device and method that employs 1mage recognition,
which, as shown in FIG. 1, 1s applicable to a toilet 1
provided with an 1mage sensor 11 and a urine-collection
device 12 on an mner side wall. Although the 1image sensor
11 and urine-collection device 12 are shown 1n FIG. 1 on
opposing left and right side walls, they can be located on
other portions of the toilet, such as opposing front and rear
side walls. A liquud-collection head 121 of the urine-collec-
tion device 12 1s a collecting and tracking member, and 1s
used for collecting and tracking as well as identifying the
urine at the same time. Several preferred automatic urine
tracking methods are described in detail below.

Embodiment 1

FIG. 2 illustrates an example of an automatic urine
tracking method that includes three steps. The method can
be employed by a device for use with a toilet, such as the
toilet 1, among other things.

Step 1 (*“S17°) involves acquiring an 1image of an interior
of a toilet bowl through an image sensor, wherein the image
of the interior of the toilet bowl comprises an 1mage showing
that there 1s urine 1n the toilet bowl.

Step 2 (S27) imnvolves recogmizing the urine through
image processing, which can include setting a threshold
value according to an image characteristics of the urine;
determining pixel points of the urine characteristics accord-
ing to the threshold value; comparing each pixel of the
image with the threshold value; and/or counting the pixels
larger than the threshold value, wherein an area of pixels
larger than the threshold value corresponds to the urine. S2
can 1mnvolve calculating a position of the urine 1n the toilet
bowl according to a position of the pixel with the largest
value 1n the 1mage.
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Step 3 (“S3”) involves controlling the urine-collection
device according (e.g., 1 response) to the position of the
urine, so as to make the collecting and tracking member
implement urine tracking movement.

Embodiment 2

FIG. 3 illustrates an example of an automatic urine
tracking method that includes three steps. The method can
be employed by a device for use with a toilet, such as the
toilet 1, among other things.

Step 1 (“S17) mnvolves acquiring an 1mage of an interior
of a toilet bowl through an 1image sensor, wherein the image
of the interior of the toilet bowl comprises an image showing
the urine and the collecting and tracking member.

Step 2 (“S2”) involves i1dentifying the urine and the
collecting and tracking member through processing the
image. More specifically, respectively setting threshold val-
ues for the urine and the collecting and tracking member,
such as according to 1mage characters of the urine and the
collecting and tracking member; comparing the threshold
values with each pixel point 1n the acquired 1image; counting,
the pixels larger than the threshold value of the collecting
and tracking member, wherein an area of pixels larger than
the threshold value corresponds to the collecting and track-
ing member; and/or counting the pixels which are larger than
the threshold value of the urine and smaller than the thresh-
old value of the urine-collection device, and an area of pixels
within scope of the threshold value corresponds to the urine.

Step 3 (“S3”) mvolves the collecting and tracking mem-
ber moves towards the urine according to a location differ-

ence between the collecting and tracking member and the
urine in the 1mage.

Embodiment 3

Before S1 of Embodiment 1, the method further includes
Step 0 (“S0”).

SO mvolves the image sensor firstly acquiring “n” groups

of 1mage data of the interior of the toilet bowl, then an
average value of the image data 1s calculated (e.g., based on
the “n” groups) as a background image and stored. The
background 1mage 1s an 1image showing no urine and no
collecting and tracking member 1n the interior of the toilet
bowl.
In S2, the image can be firstly processed to generate a
difference 1image, and the difference image shows a difler-
ence between the acquired image of the interior of the toilet
bowl and the background image after acquiring the back-
ground 1mage.

Embodiment 4

Before S1 of Embodiment 2, the method further includes
Step 0 (“S0”).

SO involves the 1image sensor firstly acquiring “n” groups

of 1mage data of an interior of the toilet bowl, then an
average value of the image data 1s calculated (e.g., based on
the “n” groups) as a background image and stored. The
background 1mage 1s an 1image showing no urine and no
collecting and tracking member 1n the toilet bowl.
In S2, the image can be firstly processed to generate a
difference 1mage, and the difference image shows a difler-
ence between the acquired image of the interior of the toilet
bowl and the background image after acquiring the back-
ground 1mage.
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Embodiment 5

In Embodiment 5, S2 of Embodiment 4 i1s replaced by
subtracting background image data from the acquired image
data every time to obtain a diflerence image. A binary image
1s generated, wherein the binary image i1s obtaimned by
conducting binarization processing to the difference image;
and the binarization processing method 1s to set a point in the
image larger than the threshold value to 1 and a point in the
image smaller than the threshold value to 0.

Hough transform 1s applied to (e.g., conducted on) the
binary image according to characteristic functions of the
urine and the collecting and tracking member, and column
numbers corresponding to the urine and the collecting and
tracking member respectively are identified according to a
maximum value obtained from Hough transform of two sets
of characteristic functions.

As shown 1 FIG. 5, according to the principle of Hough
transform, a characteristic equation of discrete points
through which a line 1n the 1mage passes 1s:

r=m*cos(0)+n*sin(0)

where r 1s a vertical distance from ordinate origin to the
line, and 0 1s an included angle between r and a m-axis. That
1s, r 1s at the angle 0 from the m-axis and an angle 90-0 from
the n-axis, where the origin 1s the mtersection of the m-axis
and n-axis. FIG. 5 shows r intersecting the origin.

The characteristic function of the urine in the image
describes a vertical line, and an angle 0 of the characteristic
equation of the urine 1s O degree.

An r value corresponding to all characteristic pixels of the
urine 1s calculated and the number of occurrences of the
same r value 1s counted. The r value with the most occur-
rences 1s the column number where the urine 1s located.

It can be determined from FIG. 6 that a range of the angle
0 1n the characteristic equation of the urine-collection device
1s [01, 02], the angle 0 1s divided 1nto k parts, the r value of
the characteristic pixel of the collecting and tracking mem-
ber of the urine-collection device 1s calculated, and the
number of occurrences of all r values 1s counted. The line
corresponding to the r value with the most occurrences
refers to the collecting and tracking member of the urine-
collection device.

S3 15 as follows: according to the location difference
between the collecting and tracking member of the urine-
collection device and the urine 1n the difference image, the
urine-collection device moves towards the urine, specifi-
cally, according to a column difference ek between the
recognized urine and the collecting and tracking member of
the urine-collection device in the image, PI control (e.g.,
proportional-integral control) 1s conducted to the urine-
collection device, and a control function 1s:

u(k)y=Kp*ek+Ki*ek+u(k-1)

where u(k) is the k™ output of the urine-collection device,
u(k-1) is the (k—=1)" output, Kp is a proportional coeflicient,
Ki is an integral coeflicient, and ek is the k™ difference.

Embodiment 6

On the basis of any one of the above embodiments (e.g.,
Embodiments 2, 4 and 3), a Step 4 (“S4”) can be added,
where S4 1nvolves repeating S1, S2, and S3 until the
collecting and tracking member coincides with the urine 1n
the 1mage, and the collecting and tracking member stops
moving. FIG. 4 shows an example of such a method.

The present application further provides a device of
automatically tracking urine, which 1s configured for use 1n
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a smart toilet. Referring back to FIG. 1, each of the image
sensor 11 and the urine-collection device 12 1s installed on
an mner side wall of the smart toilet 1, and a liquid-
collection head 121 of the urine-collection device 12 1is
configured as a collecting and tracking member, and 1s used
for tracking and collecting the urine at the same time. The
device of automatically tracking urine can also include a
memory, a processor, and a computer program stored in the
memory and executable on the processor, where the proces-
sor implements the steps of a method according to any of
Embodiments 1-6 when executing the computer program.

The above said device of automatically tracking urine in
a toilet can automatically track the urine based on image
recognition. By using a phenomenon that the urine, the
urine-collection device, and the toilet have diflerent image
characteristics, an 1mage sensor 1s used to collect an 1image
of an interior of the toilet bowl, and the urine and the
collecting and tracking member are recognized from the
image to generate a motion function of the urine-collection
device. The urine-collection device can automatically track
the urine through a method described above, so that the urine
1s automatically tracked and collected by the urine-collec-
tion device when entering but not contacting the toilet bowl.
That 1s, the urine collection device tracks the urine within
the bowl of the toilet and collects a sample of the urine prior
to the urine contacting the bowl. Thereby, cross contamina-
tion of the urine sample can be prevented, and the accuracy
ol health data analysis 1s improved.

When the collecting and tracking member of the urine-
collection device coincides with the urine 1n the 1image, the
urine-collection device 1s configured to stop moving.
Through this method, a feedback control algorithm 1s used
for simultaneously identifying the urine and the tracking
member, without having to calculate the specific position of
the urine. Thus, the accuracy of tracking urine by the
collecting and tracking member 1s greatly improved, and the
influence of the accuracy of the tracking member on tracking
urine related 1n the algorithm of solely identifying the urine
1s removed. This method has higher accuracy and response
speed.

As a non-limiting example, the 1mage sensor 1includes an
infrared 1image sensor and/or a visible-light 1image sensor.

In at least one embodiment, the 1image sensor 1s arranged
on the left side of the toilet bowl, and the urine-collection
device 1s arranged on the right side of the toilet bowl.
However, the present mvention i1s not limited by the said
installation method and/or structure, and those skilled in the
art may understand that positions of the image sensor and the
urine-collection device may also be mterchanged, or both of
the 1image sensor and the urine-collection device can be
located on the left side or the right side of an mner wall of
the toilet bowl, or the 1image sensor and the urine-collection
device may be arranged on a front side or a back side of the
inner wall of the toilet bowl. Alternatively, two sets of the
urine-collection devices and the image sensors may be
arranged (the first set of the urine-collection device and the
image sensor are arranged on the left side or the right side
of the toilet bowl, and the second set of the urine-collection
device and the 1image sensor are arranged on the front side
or the back side of the toilet bowl, which have higher
matching accuracy, and the requirement on a liquid collec-
tion range of the tracking member of the urine-collection
device will be greatly reduced).

Optionally, 1n order to cooperate with the 1mage sensor to
acquire a diflerence image, the collecting and tracking
member of the urine-collection device can be provided with
a color mark and/or other marks that can facilitate image
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recognition during use. A shape of the collecting and track-
ing member may also be any geometric shape such as a
circle, a triangle, a square, etc.

The embodiments above are described with an example of
a smart toilet. Certainly, those skilled 1n the art may under-
stand that, 1n order to achieve the purpose of automatically
tracking and detecting the urine, the above device does not
need to be limited to the toilet, and may also be used in
hospital. For example, the above method and device are also
used 1n a container of a medical urine detection device in the
hospital, and the purpose may be achieved by only replacing
the container of the medical urine detection device with the
toilet.

In conclusion, the urine-collection device may automati-
cally track the urine through a disclosed method based on
image recognition according to the present invention, so that
the urine may be automatically tracked and collected by the
urine-collection device when entering or passing through the
toilet bowl, but prior to contacting the toilet bowl. In this
way, cross contamination of the urine sample 1s prevented,
and the accuracy of health data analysis 1s improved. Espe-
cially, motion control 1s conducted according to whether or
not the collecting and tracking member of the urine-collec-
tion device 1s coincident with the urine 1n the image, without
having to calculate (e.g., without calculating) the specific
position of the urine. Thus, the accuracy of tracking urine by
the collecting and tracking member 1s greatly improved, and
the 1intfluence of the accuracy of the collecting and tracking
member on tracking urine in the algorithm of solely 1den-
tifying the urine 1s removed. The method has higher accu-
racy and response speed, and 1s suitable for popularization
and application.

The foregoing 1s merely preferred embodiments of the
present invention without any limitation on the present
invention 1n any form, and the simple amendments, equiva-
lent changes or modifications made by those skilled 1n the art
using the technical contents disclosed shall all fall within the
protection scope of the present invention.

What 1s claimed 1s:

1. A method of automatically tracking urine 1n a toilet, the
method comprising:

creating a background 1image of an interior of a toilet bowl

using an 1mage sensor, wherein the background image
shows the interior of the toilet bowl;

acquiring an 1mage of the interior of the toilet bowl using

the 1mage sensor, wherein the acquired 1mage shows
urine and a collecting and tracking member 1 the
interior of the toilet bowl:;

producing a difference 1mage that shows a diflerence

between the acquired image and the background image,
and processing the difference image to identify a loca-
tion of the urine and the collecting and tracking mem-
ber; and

moving the collecting and tracking member to the 1den-

tified location of the urine.

2. The method of claim 1, wherein creating a background
image comprises acquiring “n” groups of image data of the
interior of the toilet bowl using the image sensor and
calculating an average value of the “n” groups of 1image data
to produce the background image.

3. The method of claim 1, wherein producing the differ-
ence 1mage comprises comparing each pixel in the acquired
image with a threshold value set through an 1mage charac-
teristic of urine to i1dentity the urine.

4. The method of claim 3, wherein producing the differ-

ence 1mage mcludes counting pixels that are larger than the
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threshold value, wherein an area of pixels larger than the
threshold value corresponds to urine.

5. The method of claim 4, wherein processing the differ-
ence 1mage includes calculating a position of the urine 1n the
toilet bowl according to a position of the pixel with the
largest value 1n the acquired 1mage.

6. The method of claim 35, wherein the 1mage sensor 1s
located on an 1nner side wall of the toilet.

7. A method of automatically tracking and collecting urine
in a container of a medical urine detection device, the
method comprising:
acquiring “n”’

n” groups ol 1image data of an interior of the
container using an 1mage sensor located on an inner
side wall of the container and calculating an average
value of the image data as a background image,
wherein the background 1mage 1s an 1image showing no
urine and no collecting and tracking member 1n the
interior of the container, and storing the background
1mage;

acquiring an 1image of the interior of the container using

the 1mage sensor, wherein the acquired 1mage shows
urine from a user of the medical urine detection device
and the collecting and tracking member;

identifying a location of the urine and a location of the

collecting and tracking member by processing the
acquired 1mage to generate a diflerence 1mage, wherein
the difference 1mage shows a difference between the
acquired 1image of the interior of the container and the
background 1mage, and then processing the difference
1mage;

moving the collecting and tracking member to the 1den-

tified location of the urine; and

collecting a sample of the urine 1n a liquid collection head

of the collecting and tracking member.

8. The method of claim 7, further comprising repeating,
the steps of acquiring the image of the interior of the
container, identifying a location of the urine and a location
of the collecting and tracking member, and moving the
collecting and tracking member until the location of the
collecting and tracking member coincides with the identified
location of the urine.

9. The method of claim 7, further comprising stopping
movement of the collecting and tracking member when the
location of the collecting and tracking member coincides
with the 1dentified location of the urine.

10. The method of claim 7, wherein each pixel in the
acquired image 1s compared with threshold values respec-
tively set through 1image characteristics of the urine and the
collecting and tracking member to identily the urine and the
collecting and tracking member.

11. The method of claim 10, wherein each pixel that is
larger than the threshold value 1s counted, wherein an area
of pixels larger than the threshold value corresponds to the
urine.
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12. The method of claim 11, wherein a position of the
urine 1n the container 1s calculated according to a position of
the pixel with the largest value in the acquired 1mage.

13. The method of claim 12, further comprising repeating
acquiring the image of the interior of the container through
the 1mage sensor located on the inner side wall of the
container, simultaneously identifying the urine and the col-
lecting and tracking member through first processing the
acquired 1mage to generate the difference image and then
processing the difference image, and implementing tracking
movement to the urine by the collecting and tracking mem-
ber 1n response to the result of the identification of the
acquired 1mage, until the collecting and tracking member
comncides with the urine 1n the acquired image and the
collecting and tracking member stops moving.

14. A medical urine detection device comprising:

a container;

an 1mage sensor installed on an inner side wall of the

container; and
a urine collection device comprising a collecting and
tracking member that includes a liquid collection head;

wherein the urine collection device 1s configured for
movement to the location of urine based on 1mages
collected from the image sensor.

15. The medical urine detection device of claim 14,
further comprising a memory, a processor, and a computer
program, wherein the computer program 1s stored in the
memory and 1s executable on the processor, and wherein the
processor 1implements a method of automatically tracking
and collecting urine 1n the container in response to executing
the computer program.

16. The medical urine detection device of claim 15,
wherein the memory stores a background image of the
container that includes no urine or urine collection device
and the medical urine detection device i1s configured to
compare a captured image from the image sensor with the
background image to determine the location of urine within
the container.

17. The medical urine detection device of claim 16,
wherein the urine collection device 1s configured to collect
urine betfore the urine contacts the container at the location.

18. The medical urine detection device of claim 14,
wherein the 1mage sensor includes at least one of an iirared
image sensor or a visible light image sensor.

19. The medical urine detection device of claim 14,
wherein each of the image sensor and the urine collection
device 1s 1nstalled on a side wall of the container.

20. The medical urine detection device of claim 14,
wherein the collecting and tracking member 1ncludes a color
mark to facilitate 1mage recognition.
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